It is unclear how evolutionary history affects the ability of a population to adapt to novel environmental conditions. To explore this question, we use vesicular stomatitis virus (VSV) populations either evolved at a constant temperature of 37 C, or with temperatures randomly changing between 29 C and 37 C. Fitness was subsequently measured at 29 C and 37 C and gains were detected in all constant treatment replicates but the random treatment showed no fitness changes. Consensus genome sequencing revealed that populations in the random treatment had accumulated more mutations than the populations in the constant treatment. In order to determine whether elevated genetic diversity in the randomly evolved populations could facilitate adaptation to a novel environment, we pooled all five replicates of the constant and the random treatments to generate two parental populations with distinct evolutionary histories. Five replicates of each group were then exposed to 40 C for forty generations. Populations derived from the random treatment evolved higher fitness than those derived from the constant treatment when grown at 40 C. The majority of the mutations observed evolved *de novo*, although some alleles that became fixed in the evolved populations were already present at low frequency in the ancestors. Two novel convergent mutations were found in the populations derived from the constant treatment ancestor, while there was no evidence of convergence in the populations derived from the random ancestor. These results suggest that a constant environment could constrain a population to a specific evolutionary pathway when confronted with a novel environment and prevent it from achieving maximum fitness.
